The expression and functionality of stromal caveolin 1 in human adenomyosis.
What is the expression pattern and functionality of caveolin 1 (CAV1) in the endometrium of patients with adenomyosis? The stromal CAV1 expression is down-regulated that leads to the release of a variety of molecules that either enhance the metastatic capacity of endometrial cells or contribute to adenomyosis-associated dysmenorrhea. Adenomyosis is characterized by invasion of endometrium into the uterine myometrium. CAV1 has been linked to tumor progression and clinical outcome in a variety of human malignancies; however, its role in adenomyosis development and adenomyosis-associated dysmenorrhea is still poorly recognized. We retrospectively analyzed the expression levels of CAV1 and RANTES protein using immunohistochemistry in 65 patients who were pathologically diagnosed with adenomyosis and 12 control women without related pathology, who were subjected to surgery between 2009 and 2010. Endometrial tissues from six additional normal females without related pathology were collected from 2011 to 2012; these tissues were subjected to subsequent primary cell culture experiments. The expression of CAV1 and RANTES was examined by immunohistochemistry in ectopic endometrium and paired eutopic endometrium of 65 adenomyosis patients and 12 control patients. Primary endometrial stromal cells (ESCs) and endometrial epithelial cells (EECs) were isolated from 6 additional control females without related pathology. The expression of CAV1 in ESCs was either (i) inhibited by siRNA transfection and methyl-β-cyclodextrin (MβCD) treatment or (ii) increased by pcDNA3.1/CAV1 transfection. The impact of each treatment on the proliferation, migration and invasion of both ESCs and EECs was evaluated by methylthiazolydiphenyl-tetrazolium assay, colony formation assay, Transwell migration and invasion assay. Furthermore, ESC treatment with MβCD and siCAV1 was assessed for the effect on the expression of a panel of inflammatory cytokines. The levels of two pain mediators, nitric oxide (NO) and prostaglandin E2 (PGE2), were assessed in CAV-1-depleted and control ESCs, whereas immunoblotting was performed to characterize signaling pathways downstream to loss of stromal CAV1 in endometrium. The correlation between dysmenorrhea severity and stromal CAV1 and RANTES expression was further examined using 'Pearson's' correlation analysis. Stromal CAV1 expression in ectopic endometrium of adenomyosis patients was significantly lower than that of paired eutopic endometrium or normal controls as analyzed by immunohistochemistry (P < 0.001). Although no significant difference was observed in the proliferation of CAV1-depleted ESCs when compared with control group, EECs cultured with conditioned media from CAV1-depleted ESCs demonstrated a significantly elevated proliferation rate when compared with those treated with control ESC-conditioned media. Moreover, both CAV1-depleted ESCs and EECs cultured with conditioned media from CAV1-depleted ESCs showed enhanced migration and invasion capacity when compared with control group (P < 0.05). In contrast, incubation with conditioned media of ESCs with enforced CAV1 expression led to decreased proliferation capacity of EECs. Furthermore, the expression of RANTES in ESCs treated with MβCD and siCAV1 was significantly increased. Stromal RANTES expression in the ectopic endometrium of adenomyosis patients was significantly higher than that of paired eutopic endometrium or normal controls as analyzed by immunohistochemistry (P = 0.0026). Stromal CAV1 expression in eutopic endometrium was significantly lower in women with more severe dysmenorrhea (P < 0.05) and was negatively correlated with dysmenorrhea severity in adenomyosis patients (r(2) = 0.1549; P = 0.012, 'Pearson's' χ(2) test), whereas stromal RANTES expression in eutopic endometrium was significantly higher in women with more severe dysmenorrhea (P < 0.05) and was positively correlated with dysmenorrhea severity in adenomyosis patients (r(2) = 0.1646; P = 0.0094, 'Pearson's' χ(2) test). Silencing of CAV1 in ESCs led to increased release of NO and PGE2 when compared with control and was associated with enhanced activity of ERK-FAK signaling pathway. This study assessed the functional role of stromal CAV1 and RANTES in a small number of human adenomyosis samples by immunohistochemistry and in primary human ESCs by functional studies. In future investigations, a larger sample size should be adopted and the functional role of stromal CAV1 should be further characterized in animal models. Loss of stromal CAV1 expression may play a critical role in the pathogenesis of adenomyosis and is correlated with adenomyosis-related dysmenorrhea. National Basic Research Program of China and Ph.D. Programs Foundation of Ministry of Education of China. None.